Fabrication of chitosan-poly(ethylene glycol) hybrid hydrogel microparticles via replica molding and its application toward facile conjugation of biomolecules.
We demonstrate a facile scheme to fabricate nonspherical chitosan-poly(ethylene glycol) (PEG) microparticle platforms for conjugation of biomolecules with high surface density. Specifically, we show that PEG microparticles containing short chitosan oligomers are readily fabricated via replica molding (RM). Fluorescence and FTIR microscopy results illustrate that these chitosan moieties are incorporated with PEG networks in a stable manner while retaining chemical reactivity toward amine-reactive chemistries. The chitosan-PEG particles are then conjugated with single-stranded (ss) DNAs via Cu-free click chemistry. Fluorescence and confocal microscopy results show facile conjugation of biomolecules with the chitosan-PEG particles under mild conditions with high selectivity. These ssDNA-conjugated chitosan-PEG particles are then enlisted to assemble tobacco mosaic virus (TMV) via nucleic acid hybridization as an example of orientationally controlled conjugation of supramolecular targets. Results clearly show controllable TMV assembly with high surface density, indicating high surface DNA density on the particles. Combined, these results demonstrate a facile fabrication-conjugation scheme for robust biomolecular conjugation or assembly platforms. We expect that our approach can be enlisted in a wide array of biomolecular targets and applications.